Interaction of the chemopreventive agent resveratrol and its metabolite, piceatannol, with model membranes.
Resveratrol and piceatannol are plant-derived polyphenols possessing extremely wide range of biological activities such as cancer chemopreventive, cardio- and neuroprotective, antioxidant, anti-inflammatory, anticancer and lifespan extending properties. Despite great interest in these stilbenes, their interactions with lipid bilayers have not been extensively studied. In the present work, the interaction of both resveratrol and piceatannol with model membranes composed of phosphatidylcholine (DMPC and DPPC) was investigated by means of fluorescence spectroscopy, differential scanning calorimetry (DSC) and electron spin resonance spectroscopy (ESR). Generalized polarization of two fluorescent probes Laurdan and Prodan measured in pure lipid and lipid:stilbene mixtures revealed that resveratrol and piceatannol changed bilayer properties in both gel-like and liquid crystalline phase and interacted with lipid headgroup region of the membrane. These findings were corroborated by DSC experiments in which the stilbene-induced decrease of lipid melting temperature and transition cooperativity were recorded. Resveratrol and piceatannol restricted also the ESR-measured mobility of spin probes GluSIN18, 5DSA and 16DSA with nitroxide group localized at different depths. Since the most pronounced effect was exerted on the spin probe located near membrane surface, we concluded that also ESR results pointed to the preferential interaction of resveratrol and piceatannol with headgroup region of lipid bilayer.